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Introduction {#s1}
============

Premenstrual syndrome (PMS) is characterized by the presence of physical and psychological symptoms occurring during the late luteal phase of the menstrual cycle and associated with substantial impairment in social relationships‏, lifestyle, and school performance‏.^[@R1]-[@R2]^ It includes numerous psychological symptoms such as tension, anxiety, crying, irritability, depression, hypersensitivity, poor concentration, fatigue, mood swings, and anger. There are also physical symptoms including breast tenderness, abdominal cramps, bloating, swelling, acne, increased appetite, headache, backache, and sleep disturbance‏.^[@R3]^ Although the pathophysiology of PMS is not well known, the interactions between ovarian hormones and neurotransmitters, mineral and vitamin (vitamins B6 and calcium) deficiency, and reduced serotonin level are likely to play a role in the etiology of the disorder‏.^[@R4]-[@R5]^ The exact prevalence of this syndrome is unknown^[@R6]^, but epidemiological surveys have estimated that as many as 85% of women at their reproductive age experience at least one symptom of premenstrual syndrome^[@R7],[@R8]^ and 2.5--3% of women suffer from the severe form of PMS, known as premenstrual dysphonic disorder (PMDD)‏.^[@R9]^

Therapeutic interventions for the premenstrual syndrome range from nonpharmacological management to psychotropic medications and hormonal therapy, oral contraceptives, selective serotonin reuptake inhibitors ‏)SSRIs‏(, and SNRIs as well as GnRH agonists‏.^[@R10]-[@R13]^There is no research directly addressing the effect of combined use of calcium and vitamin B6 on PMS symptoms. But, various studies have been conducted on the positive effect of vitamin B6 or calcium on reducing PMS symptoms. In this regard, Alexander confirmed the effectiveness of vitamin B6 on PMS‏.^[@R14]^ Also, Panay Moayyed showed the positive effect of vitamin B6 on reducing PMS symptoms.^[@R4]^In other studies, positive effects of vitamin B6 for PMS symptoms have been shown‏.^[@R15]-[@R16]^

Pourmohsen et al., demonstrated the positive effect of calcium and vitamin E on reducing PMS symptoms‏.^[@R17]^ Sutariya et al., reported the positive effect of the intake of calcium on reducing PMS symptom.^[@R18]^

Ghanbari et al., indicated the positive effect of calcium on mitigating the physical and psychological symptoms‏.^[@R5]^Since separately taking calcium and vitamin B6 reduces the severity of PMS, it seems that using the combination of calcium and vitamin B6 might be more effective in reducing the symptoms of premenstrual syndrome. Therefore, this study was aimed to examine the impact of combined use of calcium and vitamin B6 on premenstrual syndrome symptoms.

Materials and methods {#s2}
=====================

This study was a double blind randomized controlled clinical trial carried out in Hamadan University of Medical Sciences in 2015. The sample size was estimated using the following formula‏: N = (Z~α/2~ + Z~β~) 2σ~2~) / ε~2~. With 95% confidence interval, the minimum sample size of 76 participants was determined. Out of 312 students who were assessed, 130 people meet the following inclusion criteria: 20-30 years of age; regular menstrual periods with 21-35 days of cycles and 3-10 days of bleeding period; no known mental illnesses; no physical illnesses such as diabetes, seizure disorders, hypothyroidism, and so on; no death of close relatives; divorce or other adverse events during the last three months; no surgery in the three months before entering the study; and no use of antidepressants, hormonal contraceptives, medroxy progesterone acetate, and vitamins in the past three months. The students were excluded from the research in the case of pregnancy, incidents like death of close relatives, divorce, and other adverse events. Data collection tools included demographic data, Beck depression inventory (BDI), and daily symptom records (DSR). At the first stage, the participants filled out Beck depression inventory. If they got the score of 1-10, they entered the study.

Then, the demographic questionnaire was presented to them. Daily symptom records were completed by the students to confirm PMS diagnosis and they were informed about how to complete the questionnaires. The participants recorded daily symptoms score with numbers 0 (no), 1 (mild), 2 (moderate), and 3 (severe). The mean score of the symptoms was calculated from 1 week prior to the menstrual period to 5 days afterwards. Total score of the symptoms of headache, breast tenderness, acne, swelling, bloating, and palpitations demonstrated the severity of physical symptoms and total score of the symptoms of irritability, tension, sleep problems, mood swings, food cravings, wish to be alone, depression, forgetfulness, anxiety, poor concentration, crying, suicide, decreased libido, and fatigue showed the severity of psychological symptoms. The questionnaires were collected after two months. Totally, 109 students filled out and returned the questionnaire, based on which the diagnosis of premenstrual syndrome was confirmed in 81 students. Out of these 81 students, 5 refused to participate and 76 entered the study. They were then divided into two groups using the table of random numbers; 38 in the intervention and 38 in the control groups ([Figure 1](#F1){ref-type="fig"}). Student in intervention groups received calcium tablet (500 mg) and vitamin B6 (40 mg) and student in intervention groups received only vitamin B6 twice a day in the, between the 16^th^ days of the menstrual cycle to the 5^th^ day of the next menstrual period for two consecutive months. Validity of BDI and DSR questionnaires was confirmed through content validity and test-retest method was used to assess their reliability (r = 0.89, 0.82 respectively). DSR questionnaire has been standardized worldwide and its validity and reliability has been confirmed in previous studies‏.^[@R19]-[@R21]^BDI is also a global standard questionnaire which its validity and reliability has been confirmed in various studies‏.^[@R20],[@R22]-[@R23]^. The data was analyzed using SPSS software ver.13 by following tests: test-retest method, Chi-square, Mann-Whitney, Independent t-test, paired t-test. The significance level was assumed to be P\<0.05.

This double blind clinical trial was approved by Ethics Committee of Hamadan University of Medical Sciences. Also, a written consent form was taken from the students. We also assured the confidentiality of all participants.
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Results {#s3}
=======

In this clinical trial, 132 students were eligible and finally 76 students were included in the study ([Figure 1](#F1){ref-type="fig"}). The results showed that the two groups were similar in terms of demographic characteristics. The mean (SD) age of study samples in the intervention (calcium and vitamin B6) and control (vitamin B6 alone) groups was 20.78 (1.23) and 21.23 (2.89) respectively. The mean (SD) of BMI in intervention and control group was 20.46 (2.76) and 21.58 (2.20), respectively ([Table 1](#T1){ref-type="table"}). The history of premenstrual syndrome in the intervention and control group was 71.05% and 60.52%, respectively. The mean score of physical symptoms were significantly reduced in intervention group compared to control group 0.25 (0.15) vs. 0.42 (0.46) (P=0.03) ([Table 2](#T2){ref-type="table"}). As well as the mean score of psychological symptoms was decreased in intervention group compared to control group 0.26 (0.21) vs. 0.47 (0.37) with significant differences (P=0.003) ([Table 3](#T3){ref-type="table"}). Also, the mean score of general symptoms were decreased in intervention group compared to control group 0.25 (0.17) vs. 0.44 (0.32) (P=0.002) ([Table 4](#T4){ref-type="table"}). The mean score of physical, psychological and general symptoms in intervention group were significantly reduced, but within control group just psychological and general symptoms were significantly reduced after receiving drugs.

###### Comparison of demographic characteristics in both groups

  --------------------------------- ---------------------------- ---------------- -------
                                    **Treatment categories**                      
  **Variable**                      **Calcium and vitamin B6**   **Vitamin B6**   **P**
  **Age** ^\*^(years)               20.78 (1.23)                 21.23 (2.89)     0.34
  **Age of menarche** ^\*^(years)   13.31 (1.16)                 12.31 (1.29)     0.09
  **BMI** ^\*^(kg/m²)               20.46 (2.76)                 21.58 (2.20)     0.05
  **Education level** ^\*\*^                                                      0.21
  \<(bachelor)                      86.84                        78.94            
  \>(bachelor)                      13.15                        21.05            
  **Marital status** ^\*\*^                                                       0.23
  Single                            76.31                        86.84            
  Married                           23.68                        13.15            
  --------------------------------- ---------------------------- ---------------- -------

^\*^Mean (SD),^\*\*^Value isPercent

###### Comparison of mean score severity of physical symptoms premenstrual syndrome before and after the intervention in both groups

  ---------------------------- ----------------------- ------------------------------ -------------
                               **Physical symptoms**                                  

  **Treatment round groups**   **Before treatment**\   **8 Weeks after treatment**\   **P** ^\*^\
                               **Mean (SD)**           **Mean (SD)**                  

  **Calcium and Vitamin B6**   0.57 (0.31)             0.25 (0.15)                    0.00

  **Vitamin B6**               0.53 (0.33)             0.42 (0.46)                    0.21

  **P** ^\*\*^                 0.627                   0.030                          
  ---------------------------- ----------------------- ------------------------------ -------------

^\*^Paired t-test, ^\*\*^ t-test

###### Comparison of mean score severity of psychological symptoms premenstrual syndrome before and after the intervention in both groups

  ---------------------------- ---------------------------- ------------------------------ ------------
                               **Psychological symptoms**                                  

  **Treatment round groups**   **Before treatment**\        **8 weeks after treatment**\   **P** ^\*^
                               **Mean (SD)**                **Mean (SD)**                  

  **Calcium and Vitamin B6**   0.74 (0.37)                  0.26 (0.21)                    0.000

  **Vitamin B6**               0.61 (0.36)                  0.47 (0.37)                    0.017

  **P** ^\*\*^                 0.112                        0.003                          
  ---------------------------- ---------------------------- ------------------------------ ------------

^\*^Paired t-test, ^\*\*^ t-test

###### Comparison of mean score severity of general symptoms premenstrual syndrome before and after the intervention in both groups

  ---------------------------- ----------------------- ------------------------------ -------------
                               **General symptoms**                                   

  **Treatment round groups**   **Before treatment**\   **8 weeks after treatment**\   **P** ^\*^\
                               **Mean (SD)**           **Mean (SD)**                  

  **Calcium and Vitamin B6**   0.72 (0.33)             0.25 (0.17)                    0.000

  **Vitamin B6**               0.61 (0.35)             0.44 (0.32)                    0.007

  **P** ^\*\*^                 0.16                    0.002                          
  ---------------------------- ----------------------- ------------------------------ -------------

^\*^Paired t-test, ^\*\*^ t-test

Discussion {#s4}
==========

The results showed that although the score of overall symptoms of premenstrual syndrome in the two groups decreased, this reduction was significantly greater in the group taking combined calcium and vitamin B6. In our study physical symptoms of PMS have been decreased by using a combination of vitamin and calcium. In Pourmohsen\'s study in 2010 in Tehran, combined administration of calcium and vitamin E resulted in 56% reduction of the overall symptoms in premenstrual syndrome‏.^[@R17]^ Also, Sutaria demonstrated that daily use of 500 mg calcium led to 75% reduction of overall symptoms of PMS after three months of treatment.^[@R18]^ In another study daily use of 600 mg calcium resulted in 48% reduction of physical symptoms in the intervention group.^[@R24]^ other study conducted by Kashanian in 2007 showed that using of vitamin B6 for two consecutive cycles decreased some of the physical symptoms such as edema, bloating, and heart palpitations.^[@R25]^

The results of our study indicated that the reduction in psychological symptoms have been reduced in the students treated with combined calcium and vitamin B6. Vitamin B and calcium plays an essential role in the regulation of mood, psychological imbalances, particularly symptoms of depression. This effect is related to the production of serotonin and tryptophan metabolism.^[@R26]^ In a study there has been 48 percent reduction in psychiatric symptoms with a daily intake of 600 mg of calcium.^[@R17]^

In the study by Chou in 2008, the positive effect of B vitamins on reducing psychological symptoms such as stress, anxiety, crying offense, fatigue, insomnia, and forgetfulness was mentioned.^[@R16]^

Moreover, Kashanian in 2007 found that the use of 80 mg vitamin B6 for two consecutive cycles decreased some of the mental symptoms, including irritability, anxiety, crying for no reason, forgetfulness, and tendency to eat sweets‏.^[@R25]^ Also, Ghanbari evaluated the effect of calcium supplementation on the symptoms of premenstrual syndrome and demonstrated that the daily use of 500 mg calcium for three consecutive cycles could reduce the psychological symptoms including fatigue, depression, and appetite changes.^[@R5]^In another study, combined administration of calcium and vitamin E had positive effect on the reduction of some psychological symptoms including withdrawal from social relationships.^[@R17]^The results of the above studies have been consistent with our results. Due to the positive effect of combined use of calcium and vitamin B6 on the symptoms of PMS, the use of this supplement is recommended to reduce the symptoms of this syndrome.

Conclusion {#s5}
==========

This study showed that combined use of calcium and vitamin B6 significantly reduced the symptoms of premenstrual syndrome as compared with vitamin B6 alone. It seems that the combination of calcium and vitamin B6 can be used for better controlling of the premenstrual syndrome symptoms. Since few studies have been done in this area, further studies and comparison the effect of these drugs with other chemical drugs are recommended. Based on the results obtained in this study, midwives and gynecologists can administer the combined use of calcium and vitamin B6 for the patients with premenstrual syndrome.

This study was conducted on the students of Hamadan University of Medical Sciences who might not be the representative of all the women; thus, the results cannot be generalized to all the women at the reproductive age.
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